Substrate-dependent modulation of the mechanism of factor XIa inhibition.
Factor XIa is a serine protease which participates in both the extrinsic and intrinsic pathways of blood coagulation. In this work we used active site directed inhibitors to study the mechanism of factor IX activation by factor XIa. To this end, we developed a new sensitive method for the detection of factor IXa based on its affinity to antithrombin III. Using this assay, we found that the peptidic inhibitors, leupeptin and aprotinin, exhibited similar potencies in inhibiting factor IX activation and the cleavage of a tripeptidic chromogenic substrate by factor XIa. As expected, leupeptin and aprotinin were competitive with respect to the tripeptidic chromogenic substrate. However, the inhibition of factor IX activation was best described by mixed-type inhibition with the affinity of leupeptin and aprotinin to the factor XIa-factor IX complex only approximately 10-fold lower than their affinity toward factor XIa. These results, consistent with previous factor XI domain analyses, suggest that the active site of factor XIa does not contribute significantly to the affinity of factor XIa toward factor IX. The competitive component of the inhibition of factor IX activation suggests that binding of factor IX to factor XIa heavy chain affects the interactions of leupeptin and aprotinin with the active site.